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Abstract  
During the expert meeting held in Wageningen from June 18 until June 21 in 2019, Chinese 
and Dutch mitigation experts explained and showed many options to mitigate the greenhouse 
gas (GHG) emissions from dairy farms. Many options on mitigation were discussed in several 
meetings. On the last day of the expert meeting the Chinese experts have scored a long list of 
mitigation options on many criteria. 
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Introduction 
During the expert meeting held in Wageningen from June 18 until June 21 in 2019, Chinese 
and Dutch mitigation experts explained and showed many options to mitigate the greenhouse 
gas (GHG) emissions from dairy farms. Many options on mitigation were discussed in several 
meetings. On the last day of the expert meeting the Chinese experts have scored a long list of 
mitigation options on many criteria. The results of the scores and the corresponding 
discussion about mitigation options are presented in the Tables 1 and 2. 
Table 1 presents the options that are considered to be the most relevant to apply on Chinese 
dairy farms. This relevance is mainly based on three criteria: impact on GHG reduction, 
technical readiness and relatively easy to apply.  
Table 2 presents additional options that are considered to be less relevant. “Less relevant 
option” is mainly based on not applicable in the Chinese situation, needs further development 
before it can be applied or negative impact on profitability. 
The scores were derived from two sources: (1) individual scores by the Chinese participants 
filled in before the discussion meeting on Friday June 21st 2019, and (2) scoring by hand 
raising during on “Relevant to improve Chinese situation” during the discussion meeting on 
Friday. It should be noted that this was just a qualitative assessment of the potential of 
mitigation options to contribute to reduce GHG emissions on Chinese dairy farms. Both tables 
are only based on the assessment results of the Chinese participants. 
 Table 1. Mitigation options with highest relevance for Chinese dairy farms 
 
 
Relevant to 
improve in CN 
situation 
Explanation of option Score on additional criteria / Comments 
Herd management  +++  Positive impact on profit 
Increase longevity (reduce replacement rate) ++ Older cows produce more milk per year  
Decrease age at first calving ++ 
Shortening duration of young stock period 
improves production per life span 
 
Remove idle cows +++ Cull unproductive cows 
Relevant on small farms, because of presence of idle cows 
Not relevant on large farms, because of absence of idle cows 
Improve health management +++ 
Reduce mastitis, lameness/claws and fertility 
-> higher milk production 
Improving health may be hard to realize because of limiting 
factors: buildings, climate, skills staff, feed quality, etc. 
Optimise transition period + 
Improved dry cow management (a.o. feeding 
and housing) 
 
Optimise young stock management ++   
Stable +++ 
Production of cement has large impact (CF of 
construction of stables and manure storage) 
 
Good construction contributes to herd 
performance 
+++ Ventilation, light, insulation, etc.  
Close or modify playground  +++ 
Limit odour, N2O, NH3 from hotspot 
playground 
 
 
Relevant to 
improve in CN 
situation 
Explanation of option Score on additional criteria / Comments 
Feeding +++   
Optimize rations (match cow requirements) +++   
Reduce losses during feed storage ++ 
Improved management of ensilaging and feed 
out phase of silage 
 
Optimise feed quality and composition ++   
Avoid excess protein feeding  +++   
Direct feeding of compound ingredients +++ 
Large farms apply TMR 
Smaller farms use pelleted compound feed 
Relevant on small farms; not on large farms 
Additives to reduce enteric methane (e.g. nitrate, 
3NOP, fat, etc.) 
+++ Reduction of methane production in rumen 
Additives still in research phase 
Commercial feasibility still unclear 
Impact on food safety for humans not yet clear 
Breeding ++   
Genetic selection on feed efficiency ++  No breeding values on feed effeiciency available  
Genetic selection on increased milk production +++   
Genetic selection on low enteric CH4 ++ Long term option Technical readiness low 
Feed production ++ National level (feed producers, dairy) Positive impact on profit 
Increased crop yields  ++ 
Requires more inputs (fertilizer, water) 
Reduce losses during harvest 
 
  
Relevant to 
improve in CN 
situation 
Explanation of option Score on additional criteria / Comments 
Optimize fertilization efficiency +++ 
Important aspect of better integration of 
crop and livestock production.  
Precision fertilization 
 
Increase nutritional value crops (feed quality) ++ 
More emphasize on feed quality, next to feed 
quantity 
Whole crop silage instead of stover 
 
Improve grazing management ++  Needs more specific guidelines about grazing 
Grazing management to avoid degradation of soils 
under natural grasslands 
+++ 
NDC goal 
90% of natual grasslands is degraded. Too 
much pressure from livestock. 
Difficult to manage without causing more degradation 
Slow realease fertilizer + Slow release of nutrients to soil High costs 
Carbon sequestration in soils 0 C sequestration is in NDC! (in grassland)  
Reduced tillage on crops ++ Improves soil organic matter Not considered as limiting factor in China 
Manure management +++   
Covered lagoon with methane oxidation +++ 
Lagoon cover 
Flare gas existing under manure cover 
 
Anaerobic digestion +++  
Only cost effective at large scale 
Depending on subsidies 
Positive impact on profit under Chinese conditions 
XL farms all have digester (not common practice in North-
China) 
 
Relevant to 
improve in CN 
situation 
Explanation of option Score on additional criteria / Comments 
Innovative techniques to improve manure 
mangement: primary manure separation, direct 
removal, and closed storage with 
thermal/biological oxidation to remove methane 
+++ 
All these aspects are on the research agenda 
in the Netherlands. Either not yet 
investigated or not yet applicable results 
available 
Techincal readiness low 
Change manure application in the field from 
spread to injection  
   
Energy management +++  
Renewable energy practices and plants widely available 
Saving energy is positive for profit 
Production of renewable energy 
(wind/solar/manure) 
+++   
Reduce fossil energy use / apply energy saving 
technologies in: 
+++  Technologies available, bit low application rates 
Farm (milking, cooling), processing ++   
Feed cultivation (machines, transport) ++   
Feed processing ++   
Milk processing ++   
Select crops with low energy requirements ++   
 
  
 Table 2. Other mitigation options 
 
 
Relevant to 
improve in CN 
situation 
Explanation / Comments Score on additional criteria 
Stable  
Production of cement (CF of construction of 
stables/manure chann) 
 
Manure collection/removal (slatted vs closed floor) ?   
Air scrubbing in more closed barns ? For odour (society pressure), NH3, GHG  
Accumulate and oxidate CH4  Reduction of impact CH4 on GHG by flaring it  
Feeding    
Unlimited access to drinking water -- 
Prerequisite for milk production. Lack of 
water consumption may limit milk production 
Not relevant on large farms,; they will provide ad lib water 
Other    
Vaccination to reduce CH4 rumen bacteria   Mentioned in New Zealand Technical readiness low 
Carbon sequestration in soils  C seq is in NDC! (in grassland)  
Avoid soil compaction - Not a problem in CHina  
Permanent soil cover (crops or mulching) - Production crops instead of cover crop  
No-tillage on permanent grassland -- Already common practice  
Reduce renewal rate of grassland - Most grassland is natural grassland  
 
Relevant to 
improve in CN 
situation 
Explanation / Comments Score on additional criteria 
Manure management    
Slurry acidifciation - 
Ading acid to manure storage to avoid 
emissions 
Costly 
Increased sulfur content of manure 
Lower temperature of slurry storage - Cooling needed 
Costly 
Requires energy for cooling,  
Techincal readiness low 
Energy management    
Apply more grazing - 
Grazing of natural grasslands causes 
degradation in China 
90% of grassland is degraded. Too much pressure from grazing 
on natural grasslands 
 
 
 Three experts from Wageningen Livestock Research (in the disciplines herd management, 
feeding, and manure management) with some knowledge of the Chinese dairy sector also 
assessed the long list with mitigation options shown in the tables 1 and 2 above. In most cases 
their scores were quite similar to the Chinese scores shown above. The biggest differences in 
assessment can be found in the potential for GHG emission reduction of several herd 
management tactics: improve health management, optimise transition period, optimise young 
stock management were scored more positive by the Chinese experts in the meeting than by 
the Dutch experts. The difference may be caused by the assumption of the NL experts that 
herd management in China already is on a high level, while the CN experts have the opinion 
that there is still quite some potential to improve herd management.  
Next steps in process toward priority mitigation 
options 
In table 1 identified mitigation options are shown with their relevance to reduce GHG from 
the Chinese dairy sector based on the input of the Chinese participants in the expert meeting 
on June 21, when the assessment meeting was held in Wageningen. This is a first step in the 
process to come to a long list of mitigation options as well as to short list of high priority 
options that can play a key role in reducing GHG from Chinese dairy sector. The second step 
in this process will be the analysis of data about GHG emissions on Chinese dairy farms 
including additional research on relationships between farm and management characteristics 
and GHG emissions. This research is expected to also deliver more detailed insights in 
promising mitigation options. After these results are available experts might once more give 
recommendations about key mitigation options. These options have to fulfill to the 
conditions: 
1. Large impact on GHG emissions from dairy farms (absolute terms) 
2. Easy to apply on large number of farms  
Easy refers to the requirements needed when it comes to skills and motivation of farm 
staff 
3. Easy to monitor 
Next to the steps mentioned above we also hope to involve more Chinese experts with 
knowledge of GHG mitigation options who can also contribute to build common 
understanding on the most relevant mitigation options under Chinese conditions. 
